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Outline

Résumé des conférences d’été:

based on EPS2013 (Jul.) (http://eps-hep2013.eu/)

biased twds (high-pT, LHC, ATLAS and CMS, pp, physics analysis)
experiment;
both due to the overlap with my main field of work and (too) short presentation
time (to cover other interesting results)

apologies for (m)any omissions!

Topics for which I will summarize the new Summer Conferences highlights:
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LHC & Detector Performance

Excellent

ATLAS, CMS, 8 TeV run, pp collisions

LHC Delivered Lint =23.3 fb−1

Experiments Recorded: 95%

High-quality: 90% ok for phys.ana

Some numbers:

number of tt̄ pairs in 8 TeV datasets[1]

N = Lintσ(tt̄) =
90%23.3

10−3 pb
245.8 pb ∼ 5.2M

LHC 7 TeV : Lint ∼ 5 fb−1

and smaller σ-s; e.g. ∼0.8M tt̄ pairs

Tevatron Run II : Lint ∼ 12 fb−1

and much smaller σ-s; e.g. ∼100k tt̄ pairs

[1] using NNLO!(+NNLL) calc. of arXiv:1303.6254 available since Spring
13 and endorsed by experiments for Summer 13 results
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Higgs
F. Cerutti’s talk @ EPS
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+ New CMS ttH CMS-PAS-HIG-13-015(H → γγ), CMS-PAS-HIG-13-019(H → bb̄, ττ)

+ New ATLAS ttH,ATLAS-CONF-2013-080(H → γγ)
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Higgs Mass

F. Cerutti’s talk @ EPS
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Higgs Signal Strength

F. Cerutti’s talk @ EPS µ = (σ · BR)/(σ · BR)SM
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Higgs : associated ttH production

hep.ph.ic.ac.uk, https://twiki.cern.ch/twiki/bin/view/LHCPhysics/CrossSections

ttH @ CMS, 7 and 8 TeV comb.

H → γγ, H → bb̄, ττ

µ <3.4 (2.7 expected)

 (GeV)Hm
110 115 120 125 130 135 140

S
M

σ/σ
95

%
 C

L
 li

m
it

 o
n

 

0

2

4

6

8

10 Observed 

ttH(125) injected

σ 1±Expected 

σ 2±Expected 

γγ, ττ, bCMS preliminary          b -1 = 8 TeV, L = 19.5 fbs; -1 = 7 TeV, L = 5.0 fbs 

ttH @ ATLAS, 7 and 8 TeV comb.

H → γγ

µ <5.3 (6.4 expected)

7 / 15



Top : Asymmetries

top (t) and antitop (t) have different
electric charges

forward-backward asymmetry : we can
measure if top is produced more forward
than antitop in our detector

forward-backward asymmetry is
predicted to be small in SM

we can also measure forward-backward
asymmetry using the leptons

till this summer : CDF, D0 reported
both tt̄ and lepton AFB notably larger
than SM . . .
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Top : Tevatron asymmetries in l+jets

new this summer :
D0 (conf. note 6381, 9.7 fb−1) reports lepton AFB consistent with SM (RHS)

CDF (arXiv:1308.1120, 9.4 fb−1) : lepton AFB > SM (LHS)

ttbar AFB still reported to be larger than SM by both D0 and CDF
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Top : mass
ATLAS-CONF-2013-102
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Global Electroweak Fit

global test of state-of-the-art theo vs exp.

Gfitter (May2013) updates:[1]

including (SM) Higgs

update to latest Tevatron mt , mW

theo calc. updates, . . .

Good consistency with SM:

χ2 = 18.1/14 DOF

χ2 = 16.7/13 DOF w/o H

Prospective improvements incl. LHC mW

mW ,mt also interesting in comb. w mH

mW =

√
πα
√

2GF

1

sin θw

√
(1−∆r)

∆r = radiative corrections, ∝ m2
t , log mH

[1] Results and Fig. correspond to Sept2013 update, http://project-gfitter.web.cern.ch

11 / 15



Diboson cross-section

LHC : 8 TeV full-dataset + Tevatron Run II updates.
E.g. ZZ production
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(SUSY and) Exotics : BSM Resonance Searches
Name of the game:

BSM models (GUT, Extra-Dim, TechniColor, Compositeness, SUSY . . . ) predict
existence of new resonances

1) model independent searches
(e.g. peak in invariant mass spectrum of decay products)

2) interpretation for benchmark model(s)

ATLAS-CONF-2013-066, 8 TeV

ττ (→ had.) Final State

exclude (SSM) Z ′ : [0.5-1.9 TeV]

CMS-EXO-12-024, 8 TeV

qV (→ qq̄) and V (→ qq̄)V (→ qq̄) FS

exclude (SSM) W ′ → WZ : [1.0-1.73 TeV]

No BSM hints found in searches; using all available data and also challenging FS-s
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Heavy Ion

From S. Bertolucci’s Highlights from EPS HEP 2013

PLB 718 (2013) 795 
JHEP 09 (2010) 091  centrality 

EPJC 72  (2012) 2012 

p+Pb 5.02 TeV Pb+Pb 2.76 TeV p+p 7 TeV 

Mass ordering of second Fourier-coefficient (v2): 

arXiv:1205.5761 

Pb+Pb 

arXiv:1307.3237 

p+Pb 
π 

p 

Striking 
similarities! 
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Summary

precision properties measurements: consistent with SM H

improved searches for other H-like particles: nothing found so far

trying out challenging production/decay modes (e.g. ttH)

more experiments (BaBar, Belle, LHCb) also contributing

big progress in precision of mt , σtt measurements

> 6σ evidence for s-top Wt-production (CMS)

asymmetries : interesting updates, overall still tension at Tevatron

improvements in V/VV measurements, incl. very forward region
(LHCb)

no hints of BSM in LHC searches yet

using full dataset, extending searches to very challenging channels

ditto for SUSY

BTW: W (lν) + jj anomaly (mjj ) reported by CDF gone in Spring13
(JES, QCD)! CDF Pub. Note 10973

very interesting to compare ALICE, STAR and PHENIX vs ATLAS,
CMS results and Pb-Pb, Pb-p, pp

the latter e.g. exhibits (unexpected?) similarities for long-range
correlations
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